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Abstract: Purpose: To obtain an excitation controller for synchronous 
machine in which circuitry is simplified at traversal current 
compensating section. 

Constitution: Voltage and current of a synchronous machine 1 are 
detected through PT4 and CT5 and fed to a converter 12 where 
reactive power Q is determined. The Q is then subjected, along with 
a voltage V and a traversal current compensation rate Xccc, to 
multiplication and division to determine a transversal current 
compensation voltage. Exciter 3 for field winding 2 is then controlled 
depending on a voltage obtained by subtracting the compensation 
voltage and the V from a target voltage at a reference section 62. 
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(2) 

ff 5 r t c «fc o flt«E«m<Ft^ sr. c ©RswuRflWR 
t;±Kttta L- fcmjEt b &«be £ ©s©m*i ft#© 

±enMttoiHBfliK«M«i-r««tfii^sa:«flix.&n 

[8I#«2] BJ<aRtC&*£;*n;t±a:iESg©iS&JE«© w 
t8BE£tttB-f*t&aJ¥g:£, ±IH*fctB#8T&tBb;fcti 

-£ £ ft * «fc 5 fcRRf S i RRJEEHRRR £ fttl*ft 

[tt««3] HMR©«E£*filL. d©®K£B£S 
RE£©2©«E&£i;T±BNRRaJMraftttMff 

r * g »i«EsasESii « * mmmvmmmwmm \z 

45V>T. R«R©RK£±Efflffa©«l£&C£9fta 

a^xttmssft^mt ass i ±e 

nM&©R&R£XttRft&fttiI'9'«R 2 ©»8>R:*J|& a? 
ffi8S£. ±E»l. m 2 ©R34R;*jRiii»©Rffitt£Br 
R©««R«»£±RmMR©RRWa£::©PMMia* 

0r£0Stg&ffV>. keBRRE*&ttg-r«fcA©tt 

RR««Rt***««R««fc«»tfcciSRa£ 

-C«NmM>MMIMIB. 

[R9i©BnftRR] 

[0 0 0 1] 

[il&±©fijffl#»] crofgSfitt. 3?ffi^^t8l?©|nl«3 

«©a«fE!ifflisiiicra-r5t)©T&5. 50 

[0 0 0 2] 

[ft$©£ffi] 12 4 (StajxJiftlSW 5 8 - 1 7 6 0 0 0 

mm t-* * nfc-»w%«£jfe©i?i»!«©a«wfflis« 

ft^-T<«^KIT*0. tSdlw*V»T 1 «£8&58«R$?©l«i| 
JBR, 2 l«-©JHK#». 3tt;:©$H8#»2K:JKMI 

ifift&ifc-rsfSRR. 4 fct±K|6j83« 1 ©RflEftRfflf 
*fc©©!t8§ffl£flEl§ (ttTPTilfcK) . 5ttHU< 
±EW«!« 1 ©«Sttft«tm-r%t«>©ffl-88a«SS (RT 

c Tiff jo . 7 \mmmw£Bofoe>mammmwv 

[0 0 0 3] 6 tt±K|S]SBR 1 ©mEft-stt$!iffli-rs 

fctt©aRRJGEMS8R (filTAVRfclMQ ±12 

PT4©m*ftttm-ra«jEftta«6 1. ±sbisijwri 

©«E©IMWBaR«-3<saTO6 2. ±ESip8S6 

2£«mttta«6 1 t<D&zt?TMm-rzmm&6 

3. «EIHR©£j£ttftK©*fc©©&fflii«R6 4. 

R©#ttRRRR7»©«ff4Rji**;!njMS6 5. ± 
8euDSg&6 5©tB*ftjeicifitsL. ±errr3icR4 

£tiJ-tii*a8B6 6£A>e>8lbJcS*"l-5. 8ti±KPT4. 
CT5©ffl*BffK:±0*«tt» (ERRS) ft&ffl 50 



*SBB¥6- 1 2 15 9 8 

2 

U ±B2AVR6©RE&fflgB6 1 ^©A*«JBEft3gA 
ftUfcfciD. RSft$fKt-£fc©©ti§fl*t$T;&S. 
[0 0 0 4] ft*. RRfflffgRCIi. |H]8!fl8©t!Eft 
-RlcWRfaRRoffiK:. R©ttftMIRRR7KJ:s 

BR&&MR-r<&RRtf{tin&tts. *©#imffliE£U 

Ttt, nMRl a*RRHff*«*.fcB*T©RRfcft& 

ft^j:9ma««R-r«ttaamisttttj:. erri 

RBRMRRR£tfft£. 

[0005] ^icBftico^Tra-r*. BWRi©tB 

:*jREttPT4fc«fcDRESn. -t-©B^liAVR6C 
AVR6T«rfPT4©fI^ftRE&tH 

R) *. S*PS5 6 2 ©ffltt. HflJtR 1 ©tgJEft 

•Wl/±5tl/Tt»*AVR6Ct-aT©«»B««T 
RS. w©S«Pfi|56 2£RE&ttiSK6 1 £©Sft£9R 
■«6 3CTR£REfc&ffRn«. C©»*f**IE©R 

•v&tummm. 1 ©luaREiPSRa 6 2 TRjganfc 

©IffilBSIIEil«t"9t>®<. SEoTAVR 6 £l/TtiB 
RR 3 ©tH*ft±tf S«ftRffllR^ftta»-r5 C £IC«fc 

o> jM8£R2£Kn«ttft&tu f§i$fflR 1 ©m^m 

EftR-TRftRfPftfr ft 5 RXtfR 5ii **#r *. 
[0 0 0 6] &ffl«i!g86 4-?tt«EMR©££tteX 

5 Ttt r ©ftfcRRW 6 4 ©ta*^lcffi©#JD««Bg 

wimomuzisaz.. mzmmms 6?m%\zmm-tz> 

£&(£. BR«3C»UTBR«3©ffl*tr»5IHB* 

mizitmLtztmzmirtz <o£9as&R3fc-^© 

*§RRf£ftftofcfc©T$>£) . Ch6©-R©»ffC 
<k9» ^K8Rl©a*SEttAVR6rt©S^S86 2T 

R%£ft&MEBER£ft*RicME3iis. 

[0 0 0 7] «J«fRffi8f4WA«EI5t^$n*^lr 
2 £©fH]83*& l *t±£E8g 9 ftrfrSriCilSM^JRja;* 
nTV» .6 «•&©««{ 1 «ft*©RRT, 136© 

Rft|HIRRjfc£ft-DTt>*. S96tfc^T, PlfllRl© 
m2*BOTmiSSftffila8 1 lCiDBffl©@E£b. Ctlft 
PT 2*iff©S3fiWh7>X8 SZfrLTM&t 
Z>. Rtt8 1 i'jr? h-;V8 2£C«kO. »2ffi 

©«Sffi«t 0 fe 6 0 ' ^fc'RJEEft P T 2 ^«E©^ 2 ffi 
©h7>X8 4ft^LTiDl¥tT^5. ft*. 8 5. 8 
OttaiSSffl^'Ja-A, 8 7. 8 8«n-^»J-X-f 

[0 0 0 8] 0 7 ttRftftftR 8 ©R^^ h;l/0T& 

HicfcuT. »2«tHi;^ h->p*isi©m^ftp 

T2ME®S3ffl (3ffl©®) \Z. 60° il^cm^ 
ftPT2*^E©SI2ffl (2ffi©€» lC-€-n-enh5> 
Xft^LTjD#-T-5. cniCiO. AVR6<73^tt± 
©A*«E(4. R»R**»R*l/fct*K. AVR6t 

LxitTtfjifaiz. mzte%}%.j}i!>m'j>L-rtt2iz. a 

VR 6 Z±.tfJi\i>)\ZWift2itZ>. 
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[0 0 0 9] m 8 \tm 4 © AVR 6 ©g8#£ffiB&{tLfc 

«S12, ®mm3, PT4. CT5ttl2l4i:t3]--r*-5. 
AVR6fi. kEPT4C0ffl^^Wr5@J£^, l ttS?6 

1 . ±tenx8« i ©@BE©ftn«gsffi*o< 5&w®6 

2. ±KPT4RtfCT5©djfl«fcDfc$m#£.&tii-r 
£48*08 A&fiiSS 6 7 . d (DMSbmjJ&tiSffl 6 7 ©tfi* 

*f{R856 8. «JBEfM»©$fflH4> £)£££&&Sfc#© 
4M. ffiffiMflt«6 939»&«IASn«. 9 tili^SHSI 1 © 
ffl»«BE*#ET**»E*. 1 0tt|^»!8 1 etft* 

[0010] 09 BJU£C!>a8MfP£B&3 >A*-f > H 
75>l»*©W*im#2#6UdfcaDMEa*l*. 

s«frro^ia£s-r. Ht*nT i i i © 

[0 0 1 1] *lr»f^fPV»TROT-r<5. H8frJ3V» 
T. HHm©Hia«EttPT4CJ:0l«3nfc«. 
AVR6ICA*^nS. AVR6Tl4PT4©{g*fSS 
EE^fflSS 6 1 KTiML flllM?a»*»fcff** (8ftifttt 
flW) fc*«f*. 6 2 OttttHMItt 1 ©«EE* 

»IflbJ:5tL'T^5AVR6JCtoT©WWBS<ST 
C©S¥S86 2©ejEi«BEttaiffl56 1 <h©M£ 



2 -e&j£$ttfc{I«fc 0 fciH ttttliA V R 6 t LT14MB 

«3©ti5*£Ttfsfiife. «ttfttf±wr*ttwH»«-9 

[0 0 12] ttffifflffie 8ttWttfH9KSR1- 
«&RI»3«l*»2^K±M?lJtC»tt«n<E> (££JEg§9 
flt^JBtt l «CfcV>ttl8&ttflC«lR3tlT^5 iff 

i0 TS&«>©$fgTife-5. *$!g7&UT;i©8SfcM5iJSiBc 
Sffa^t, 2-p©AVR6©&g«P8&6 2©<it#gfc 

&s. co>mtz$im&tsi<-?rc!t>\z. *mmm&6 8-p 

6 7 ©fflATfcSM&SAMQlcgSffit 

*tffi$Xccc tfti;. SiMB6 2C!)flt«fttti;T^«. 
Jinfc±D«S»S*a<it!llirrS£, AVR6lC,t:oT© 
Wffl« 1 ©tB*«JBE©Wffl!B«tt**i;, 

■f*«k SCUTES. 
-» [ 0 0 1 3] 0 9 llfcttSSSSSm^SSKH 1 1 

•enttuiu #i^wt8i©^s4ii*^wr-5«ic#A 

V R 6 l*3©£gtpSI$ 6 2SSHffl-r5 1 b©TS?). -JtSM 

\zmmmi]<D¥®te&mmm 1 ©£&m*icjt0ijL;fc$E 

®i ©smart. &$&srt£*n-enw, . q» t-rs 
t. ■?-n-€ : n©^m^B^tt^t)4'5. 



^l©RD!W©iiail;*BS<iQj.= (Qi +Q 2 ) xWi / (W, +Wj ) 
^2©HSSt8©^H*Bg<SQ*j= (Qi +Q 2 ) XW 2 / (Wi +Wj ) 



- (1) 

MM* © * tc *f u t t> mm®*? l t u 
£k *«E<ro^e©ii«)«*^*&^*ic«u. 

[0 0 17] (4) 3>AW>h*y7>'h^©|g|a38l1 
*» 2 £«±M?iJ izfetitZ *15 & 5 t» I4£&ffi88 9 Zft u 

■&<%.-h ©¥ffi ©fc* trttMgiB-?* 5 «;ae;Wffigfi 

1 1 0, Kffift^fAt&S. ^©ES£ 

[0 0 18] C©^WI4±tcJ© < te>/S:t8]^£«^1-«> 

«©&»©9Jgg4fiJ5.Sa:<. ^ffiT?S5«fl6*#-r5H 
M«©SiBt«iIffllSB*^^ d t $ B tttTS. 
[0 0 19] 

[niS2:8¥flt-r-5fc»©¥S] m*j%io%mz%zm 
[ooi6] (3) ®mM®z. ss©««i«i^<ia«ifi so mm<ommummmt. tLwmmttittKfcu 



mmr&w&ma. 1 1 )zz.ti<bo&mm® 1 ©ss^ii* 

@MQn, Q si **rfi-SL.. *IS©^m*<S«<B 
S®<t(3 %S5tj-tl«AVR 6©Stpffl6 2©ffi^j$ K 
tf . ffilCffi (ttl tf .btf -5 i V » 5 *W Sff » o T ^ 
[0 0 14] 

[^B^^ftUi^tT-SSUg] i¥*©R«a«©S!(«ffi!l 
WS«(4«±©J; 5 lc«fi£$nT^*©T, 

(1) ^©ffiB&ffifcgBSWmHSIffltf'Ji-AS 
5, 8 e-^D-^U-X-f 7, 8 8^ (CPS ^0 

[0 0 15] (2) S*«fc**£E*9©fiE«^* 
0. H»!»l©mA«ES:-5£tC-r-6tel«lSfTiftoTU 

fflJl?<5rS^©«fft«<554Ufc«'&, 2l»*iK*ft:©«ff 
U>«tta8M*Mr£ (PSVR) ©PS%. igfflfil^ 



S3S:mB 1 1 0#1 l^¥feSc2¥^fT. #R) 



(4) 



!t$ffi¥6- 1 2 15 9 8 



t>©T&*. 

[0 0 2 0] tt$g2©£ifl£ff£HMI©BttMfP£ 
HI*. £XE8©AEfl«EBIftiHU ztiz-mzuw 

to o 2 1 ] <r>%w\zmmm<»Bimm®& 

Htt. iJI@«im«f5lC«t0MS!it|*X}i^SBS Soffit 
T#52S*tffiB!if£ $ i*5 «fc 5 IC Vfzh ©rfc*. 
[0 0 2 2] 

[0 0 2 3] 2 ©»WICfctt*H*l«©I^« 

gate. ££ES8S5Effi!lSE£. «i^*^ttllC«fc5® 

[oo2 4] M^3o%n^»t2nffiioasftm 

flffl tf> 6 ©ft$«2jg# C# L T ttflttHMNMe u a * a? 

Vti=V. + I, • Xccc 

=V, + (Q/V. ) • Xccc 
ttoT. V, =Vu- (Q/V, ) -Xccc 

[0027] fcfe. ±enitM i -vMaaMfPttsott 

*»©«tt*a»fc1"*!:tTl8B»T«E«* (V. = 
V,i- (Q/V, ) • Xi.e ) a<3tj£Tt5. ft 

%>QjjQZG%>mj3v\z&zfr%.zz\t\z&*), 
fc&Tmmmm (v, =v,i- (p/v, ) /xi 0C ) 

[0 0 2 8] &J6W2. ^ICB*«2, 3CO^WO-H 

l£«aj£BI2lcS^^TKHJ-rs. H2fc*HT, 4tt£ 

SEB9©»EflJ©«E*&fitrrSfc«>©PT, 5 tt± 
*BE»9©*BEHO«***Wr*CT, 16fij£m*! 
©«Sit£&m-r£j£«iB<CT, 6 7AtePT42fctfCT 

5 ©ma ir«t o p^ss i ©ftS4m*&^ffi-r*m i ©ft 

J»«^J«aiW. 6 7Btt2f«*SCTl 6fttfPT4<Dffi 

^ICkO. 3«IS©ft^«^m t ti-r^2©ft»!iti^ 
tttU6ST*-&. 14, 1 5 ttfiJ|*g§T&3. fcfc. 4, 40 

6 ie£9tttlj¥fttf*IA2n«. B 3 tt±e$JK0! 2 
$ 3 WW > > h«©RIJim 2 # 2 •frfiUMFJii 
£ 3 ft* ft * V>ttj<MR-WR-r£*E£a 9 « a CTH-* 

«ic»i^$ns»&©ffl^0Tft5. 
[0029] Mzmmz-D^TBtm-tz. h2c*ut 

AVR6l::<fc-DT©7*-FAV£f§-*fTfc*ffi83«l 
roBEtt±£E88 9 ©SEflllCKtt Stifc P T 4 IC «k t> 

T&aistt*. se^T. fE&©Bffltt 1 ©ufttE-s 

SlWtfiftaO. *vXxAI4±£Elg9fflE!E*!k ^> 



Itfc*. £&. tt9jjE£©tt£. £«Sft£MM7&H*ll 
•ft»«»K:±0. &mffl8©ft»«:feft<tt9Jtt8ttft 

[0 0 2 5] 

mmmi. &tf. «*s 1 ©«w©-sam 
©mfft®ssir«k»3. sev. ass i. w^m^p. ft 

^tt*QS*ttJ-r5«ftS8. Xccc «««E*t«»©'J7 
9 mmmm$) V$>Z. 62a. 62b, 62 

cttsarr«***ff3*»m m#8st;&s. «s© 

8S»ttEI4©H-^«»i»«1-a©r» iaWS^BS 
f*. fc*5. 4, 5, 1 2C±0«ffl#§bWIMSSn. 
6 2. 6 2 a. 6 2 b. 6 2 c »C<t 0 
ns. £&, 6 3~6 6lC«k0ft!lW¥©l 3*<ffi^$n 

[0 0 2 6] JfeCftffC^HTIJlWr*. 8m««E& 
V, tu aMMEftVtt. *»!•««© 'J 7* 

^^xccc . ftMKtii tr«. cfts©n*tt. 



(2) 



#AVR6©SJf6S?6 2©<BICSS*<35 

fflfc*«W*Wn*;:iift*. C©fe»lCffiSSMffl«ffi 
£RttS;ifcfc<fc0, £©I^JS£#P&T£S. 

*8mE-£Silffl!lC-r-5J:tlcJ;0, g#*ift©SEftj£ 
SIC** LT|6]±T#*£g#f§ e>n-5 H i left*. 

[0 0 3 0] C:TC©Wi«ffi6 8 ©&«£*§«$ X 
ccc C»BT*&Ki&«**. ft&ffl|n|S8«ttl?JtiE-£ 

(Witttfttiiefti/) T«» ±asES9©-f >br- 

X, 141 0%~1 4%iggTJ&l3. C©^W©±S!ES 

9©^Efi3-5£fW«iicfeit5Xccc *»c©x, traua 

aSfT'SCtta*. ^©Xecc Sr-ero»«!ICj£:t;TiS9: 

[0031] kevnmwe 8©»fft:tJv»TRwr 

S. S 1 ©ft^«*^toffi 6 7 ARtfSI 2 ©ft2j«*ft 
ffiS66 7 BT&ffl^ttfc&ftamafilQ* . Q» *«E 
^tbSB6 lwairtT&smEflTUSt. ft5»«8SfiI 

.a. i.itas. s*. £©a»tt&"f bfc&gfcstj* 

Tttav>*<. 7c*li«LJ:5tUTV>4.*aEI»9fflS 
©'J7^^->XICiO€EKT«:ec-r©ttV,,, = 

Itn -X (fib. VTRIKl'hMSit. ) ©© 
flg*fi«gB6 8©ffl*CCCI4C©I.», l.iCiO. X 
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8 



- l,i -Wi 



10 



20 



CCC 1= (I,ai 

Xccc :6iiS£*i(8^ 
W. : £ 1 ©ftJSja^tefflrt 
W, ■.%2<DW\9Sima7£.toiM] 

C0 0 3 2] c<n o) Kammz-rzmmmGHMntf 

g$g?6 2«k0«g$n. ®EE&£ii6B6 lOffi^tJtfe* 

CCC 2= (I oa j - I.» • W» 

[o o 3 3] j&u© (3) , (4) ftrmmmtiumz 

(l) i , b *^fl:-ttr. , Ioa« #&fcb;fc«-& 

[0034] (2)1,. flgCfcf •5«£tt«t«tSi#n?(i 
•rfc#H«« 1 &#fcTOfttt«iirr*IMt»£fc4. * 

tct o ®fiitT©M$e;fr ©¥Jgawcn* c £tfc 

[0 0 3 5] fc*. ±e*«0J2Ttt2#©|i?8lt8©M 
SIST-fe^K i^JES9©2#^©<b©T^Ufc^, 

^!E8lftffl©vXxATfe«k<±e*ISify2 t^«©^j 
*£#t5. 
[0 0 3 6] 

[58W©»*3 £i±©«llcai*JBl©^WICJ:n«. « 
»*««©«« W!£» & B8tIWKBrtair Sift 5 «t 
«i&Lfc©T. »SStf§§*Ogig£gc£&0» S8&# 
C * « « 6 ^ < * D »«*«J5V> W» Sfr "5 C t *» 
-5. 

[0 0 3 7] »*«2©»WC«tntf. ffiffiffiflt 

[0 0 3 8] R#E3©89ilC«fcntf. «ffi»««tg£ 4? 
BD ©g#T8>ftt*£l::8}fifcL&©t?. «8S1fflS©fc 
«8Sffl«»iffL7a:t>K11tt4^i:«»T#. 



30 



/ (Wi +Ws ) • Xccc • • • (3) 

*£ft, Jiil, {MtJ*t&g&6 9£2IO. B««3«N/C 
flWm ©ttirta<ffl»3tt3. ±12 (3) i£tt$fil©|p| 

w«c»r**»Biiflifli^**t«». sb 2 (ommm 1 ic 

/ (Wi +Wi ) • Xccc • • • (4) 

*gH*«$&ft*. St. ffijRBic©*^!*. mm® 

c t « ©Tffjessffiffl-a-tiwffisijffifltatErtr 
£«;:T#3£©&jfr&<;&£. 

[0ffi©f!Bmfc6K9i] 

[01] H*ai©»W©-*!fifl»ISSt««H-C» 
£. 

[0 2] ||$H2. 3©5!?l]©-*JS0iJS;*t«)S0-r 

[0 3] mm&nmi&fRZfto&'£<z>&i&mz7fi?M 
[04] ^ennaoBttMftKft&^tt&HTr* 

[0 5] fflfl&ROT«fc«6!>*|j£R-?fc&. 
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